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INTRODUCTION
Double inferior vena cava (IVC) or duplication of IVC was first discovered by Lucas in 1916 [12] . The embryogenesis of the IVC in man was described in detail by McClure and Butler in 1925 [16] . The IVC is developed from three pairs of primitive vein, the postcardinal, subcardinal and supracardinal veins during weeks 4-8 of gestation [27] . Abnormal development, regression and anastomosis of these three pairs of primitive veins will cause anomalies and variations of the IVC. Duplication of the IVC is the most common anomaly affecting the IVC with a prevalence of 2-3% [2] . It results from the persistence of the caudal portion of the left supracardinal vein [16] . Double IVC may associate with various anomalies including cloacal extrophy, unilateral renal agenesis and right retrocaval ureter, hemiazygos continuation of IVC, retroaortic right renal vein, situs inversus and congenital heart disease [4, 10, 30, 34] . Although double IVC is usually asymptomatic and diagnosed incidentally on abdominal imaging, it is important to recognise. It can be confused with abdominal aortic aneurysm or lymph node enlargement [11] . Important clinical consequences of double IVC are observed in retroperitoneal surgery, whole organ transplantation or radical nephrectomy and surgical ligation of the IVC or the placement of an IVC filter for thromboembolic disease [34] . The interiliac vein was previously reported to be in association with double IVC [6] . The iliac venous structures are at risk of haemorrhage due to vascular injury from the anterior peritoneal approach in prosthetic lumbar disk replacement surgery [35] .
Common hepatic artery (CHA) is usually a branch of the coeliac trunk. Variation of its origin from the superior mesenteric artery (SMA) has been reported in several articles. The prevalence ranged 0.5-6.6% [1, 5, 9, 17, 20, 23, 28, 29, 31, 33, 37] . This variation has an important clinical significance in liver transplantation, abdominal laparoscopy and radiological abdominal intervention [19] . To the best of our knowledge, there is no previous report of the co-existence of double IVC and aberrant CHA arising from the SMA. We report here a case of double IVC with complex interiliac communication and aberrant CHA arising from the SMA.
CASE REPORT
During a routine anatomical dissection of the abdomen at the Department of Anatomy, Faculty of Medicine, Chulalongkorn University, a case of double IVC with variation of the CHA arising from superior mesenteric artery in a 79-year-old male cadaver was presented. The dissection revealed a double IVC. Both IVCs ascended on either side of the abdominal aorta. The left-sided IVC crossed anterior to the aorta at the level of the left renal vein. The union of both IVCs was at the level just above the right renal vein (Fig. 1) . The diameter of right-sided IVC, left-sided IVC and the common IVC were 16.73 mm, 21.57 mm and 28.75 mm, respectively. The common IVC passed through the diaphragm and ended in the right atrium. There was no abnormality of the drainage of azygos and hemiazygos veins. The diameter of right and left renal veins were 12.17 mm and 11.02 mm, respectively. The right testicular vein drained directly into the right-sided IVC and the left testicular vein into the left renal vein (Fig. 1 ). In the pelvic cavity, the right-sided IVC or right common iliac vein was formed by a union of right external and internal iliac veins while the left common iliac vein was formed by the external iliac vein and two internal iliac veins. At the beginning of the right-sided IVC, a part of it was accidentally removed during student dissection (Fig. 2) . A complex interiliac vein communication was observed (Fig. 2) . The direction of interiliac vein ran from right internal iliac vein to left common iliac vein. Another communicating vein ran from the middle of this interiliac vein to the right common iliac vein. Moreover, an additional vein running from the pelvis draining directly into this interiliac vein was observed.
Another variation in this case was the origin of the CHA. Instead of being a branch of the coeliac trunk as usual, this artery arose from the SMA (Fig. 3) . The CHA passed superior to the pancreatic head then coursed posterior to the main portal vein and gave off two branches: the gastroduodenal and the proper hepatic arteries. The proper hepatic artery coursed further retroportally and divided into the right and left hepatic arteries to supply the liver (Fig. 4) . The coeliac trunk in this case gave off three branches: the left gastric, the splenic and the dorsal pancreatic arteries (Figs. 1, 3) . The proximal part of the dorsal pancreatic artery was hidden by the coeliac ganglion (Fig. 3) . No other variation was observed.
DISCUSSION
The development of IVC has been described earlier in several articles of anomalies of the IVC [3, 7, 13-15, 21, 22, 25, 36] . Briefly, the infra hepatic portion of the IVC originates from three pairs of veins, namely, postcardinal, subcardinal and supracardinal veins during the fourth to eighth week of gestation. These pairs of embryonic veins undergo the process of fusion, regression and midline anastomoses to develop the retroperitoneal veins in adults. The suprarenal and renal segments of the IVC derive from the right subcardinal vein. The infrarenal IVC segment derives from the right suprarenal vein and from its anastomoses with the subcardinal vein. The iliac veins derive from the post cardinal veins [36] . Anomalies of the IVC result from the abnormal development in regression and anastomoses of these three pairs of embryonic veins. The double IVC results from persistence of both the left and right supracardinal vein. The literature revealed that usually, the left-sided IVC ends at the level of the left renal vein, crosses over the abdominal aorta to join the rightsided IVC [24] . However, there might be variations in this arrangement [3] . In the present case, the left-sided IVC at the level above the left renal vein crossed the abdominal aorta to join the right-sided IVC. The diameter of the left-sided IVC was larger than the right one. Associated variations of the venous structures and anomalies have been described earlier [4, 30, 34] . In the present case, the variations of the interiliac vein and the aberrant origin of the CHA were associated.
Pelvic venous variations of the double IVC anomalies were classified into five subtypes (subtype 2a-2e) according to the pattern of the interiliac communicating vein [18] . The variation of pelvic vein in the present case was similar to subtype 2e in that the interiliac vein communication was from the right internal iliac vein to the left common iliac vein (left-sided IVC). Hayashi et al. [8] proposed a new classification of variations in the iliac venous system based on the internal iliac vein into three types: internal iliac vein draining into the ipsilateral external iliac vein (type L); confluence of external iliac vein and IVC (type S); and the communicating vein (type M). In the present case, the right internal iliac vein drained into the confluence of ipsilateral external iliac vein and IVC (type S) while the two left internal iliac veins drained into the ipsilateral external iliac vein (type L). More complex variations were the presence of another communicating vein from the interiliac vein to the right common iliac vein (right-sided IVC) and an extra vein from the pelvis draining directly into the middle part of the interiliac vein. These pelvic venous variations have not been reported previously [8, 18, 32, 35] . Pelvic venous variations have the potential to cause haemorrhagic complications during pelvic surgery and venous interventional radiology [8] .
Co-existence of the aberrant CHA from the SMA and double IVC in this case has not been reported elsewhere. The development of the ventral aortic branches supplying the gut tube and derivatives occur during the fourth to seventh week of gestation, which is the same period of the IVC formation [26, 27] . Knowledge of variations in the branching pattern of the coeliac trunk is important for surgeries of the stomach, duodenum, pancreas and hepatobiliary system. Classification of the hepatic arterial system has been proposed firstly by Michels in 1966 [17] into ten types based on the origin of the right and left hepatic arteries and the presence of aberrant hepatic arteries. The origin of the CHA from the SMA belonged to type 9 with a prevalence of 2.5%. Later, a modification of Michels' classification scheme into six types or Hiatt's classification was widely used [9, 28, 37] . The CHA from SMA was classified as type 5 with a prevalence of 1.5%. Besides the origin of the CHA, the retro portal course of CHA and its proper hepatic artery were also a rare variation. Song et al. [29] had reported 148 CHAs (from 4939 patients or 3%) arising from the SMA showing diverse relationships with the pancreas. Among these cases, 85 CHAs had suprapancreatic retroportal course. Awareness of such variable arterial pattern is relevant for interventions of intra-arterial management of hepatic tumour, successful liver transplantation and hepatobiliary surgery.
CONCLUSIONS
In conclusion, the asymptomatic double IVC with complex interiliac vein communication co-existed with aberrant CHA arising from SMA in this reported case is important because it can deceive surgeons during abdominal and pelvic operations or can be confused with pathologic conditions on abdominal imaging performed for other reasons.
